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INSULATION MATERIAL AND METHOD FOR MANUFACTURING THE INSUXATION 
Background art 

5 The Lnvsntion relates to building materials and applies to a zoning for insulation 

tnatcriaJ. Tne coating includes metal, such as aluaiir-ium. Tae invention also applies to 
the manufacrjrs of the coating, and its use m insulation raarerials. The inver.'aon is 
suitable for use, for instance, in insulation materials that include expanded plastics or 
fibre wool. 

p.. - • Building technology xxses different insulation materials, in which a coating has been 

Q :*v:v . ■ . joined to a porous insulation layer. The coating can be used to improve the insulating 

03 .. 

U - • properties, durability, fire safety, dimensional stability, or the appearance oi the 
• . . material. ■ 

■' I 5 ; "'• . 

Q= ; Ahirainium foil is often used in the.coatings of insulation materials. It is impermeable to : 

nj^^i: ^'^^^ incombustible, and reflects thermal radiation. The aluminium sheet is joined lo 

: the insulation layer by means of a plastic adhesion layer The insulation material is 
■ . manufactured in the following manner: firstly, the adhesion layer is joined lo the 
20 aluminium sheet, after which the laminacc that has thus been produced is joined to the 
Lnsulauon layer. This can be done, for instance, onto polyurcAane while it is still in a 
• ; reactive state, whereby the layers self-adhere without separate gluing. When there is a - 
• gas-dght aluminium layer agaL^t the layer of expanded plastic, the propcUants in the 
expanded plastic remain inside it to an optimal degree. 

25... •■ 

■ One problem hers is, however, the coating's insufficient su-ength in the manufacture of 
' the insulation maienal. The aluminium sheet tears easily when it is pulled into the 
machine. For example, when coating polyjrethane insulation that is still forming, the 
resulting malfunction causes extremely great disadvantage, as the swelling polyurethane 
30 foam spreads and stains production machinery and premises. In fact, the primary 
function of the coating in such a situaiions is lo protect the process m.achinery from 
reactive and sticky insulation maieriai in the initial phase of the process. 
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General disclosure of the inveotioD 
\ 

The presen: :nv»:2or. concerns a coa::r.g for insulation material as claimed m claim 1. 
lis characrensiic fsra;Tjjt is cha: ir ccmpnses a meul layer, such as an a^uiriniuin layer, 
lo which is joined a plkstic layer containing a plastic iha: cryrjallises when beared. The 
plastic is such chat it can^ joined to the metal film particularly by extrusion. Tne 
plastic may be a polyamide, sUph as poIyan:)ide-6 or polyamide-66. The bear at which 
the plastic crystallises may be. foNfistance, lOO-160^C- There maybe an adhesion layer 

s^ayei 



between die metal layer and the plasubJayer. 



The invention also concerns a method for producing insulation material coating as 
claimed in claim 2, in which method a coating as claimed in claim 1 is manufactured by 
extrusion. 

The inventian also concerns a manufacturing method for insulation material as claimed 
in claim 3, inWhich method a coating as claimed in claim 1 is used. In the method, the 
coancg is joined to an insulation layer, and the plastic layer is heated so that the plastic 
crystallises- TheNmsulation layer may more panicularly be an expanded plastic, such as 
polyurethane or pAlysryrene, In this case, che coating can be joined to the insulation 
layer while the insulation layer is being formed. When the fomiing of the insulation 
layer is exothermal, tMs^at that is generated can be used in crystallising the plastic of 
the plastic layer. 



25 During the process of manufacturtog the insulation material, the plastic layer protects 
. . the coating, especially from tearing\ While crystallising, the plastic layer becomes rigid, 
and thus the insulatioc5 material gaini solidity and surface strength. 



The invention also concerns insulauon roaterial as claimed in claim 8, which material is 
30 manufactured by using coating in as clainWd in claim 1. in which the plastic layer 
includes a polyamide that crystallises when\^ated. 



Detailed description of Che inveatioa 

/ In an embcdLTien: is^cw-Ti in figure 1 , a layer 2 (e.g. approx. 30 ^JzrJ.), includir.2 a 

\^ / pclyairJdc-o tha: c:>'staIlSes when heated has beer, joined to an alumini'^: layer (e.g. 
ir^ X ^ coatinJ^^•us cb-.a:r.ed has beer, joined to the foanrsd polvjre'Jsans 

5^ layer 3 in such a way Lhat toe p^/amide layer remains ber*-een then, and Lhe 

\ PotyarJ'^de layerhas been heated iX^rderio crysraliise the p 



■ In order to improve adhesion between the aluminium layer 1 and the polyamide layer 2. 
^ ... 10 mere is an adhesion layer 4 between them containing a suitable adhesive plastic. 
S- \.- ; : : ^o'^sponti^ig^y, in order to improve the adhesion between the polyamide layer and the 
I -f^ -, polyurechane layer 3. there is an adhesion layer 3 between them. Funheimore. the outer 
^ ■ surface of the aluminium layer is coated with a surface layer 6 (e.g. HD-poIyethyler.e). 

The surface layer nay include necessary additives, more panicularly a fire retardant. 

^ A produce according t^gure I can be manufacrured more particularly in such a way 
Jthat an adhesion layer 4. a^amide layer 2. an adhesion layer 5 and a surface layer 6 
pj : , Joined to aluminium sheet\by extruding in several phases. The extrusion is carried 
0,:.;-..;.-.:;.out in such away that thepolya^e does not yet substantially crystallise. The coatmg 1. 
20 ; thus fomsed is joined to an expandc^olyurethane layer 3 while it is being formed. The 
formins reaction of polyurethane is exWmaJ, whereby the coatmg also heats up. 
^ ]' manufacturing process, the poWide layer is allowed to heat up to the 

^^.;crysraIlisation heat of polyamide (e.g. 120-lVc, such as 125-1 3 5-C. typically approx. 
^^; I30«C), whereupon the polyamide crystallises.\e necessary crystallisation time may, 
v^ 25 forinsiance.be 1-5 minutes. 'W^'hen choosing the p^amide. its extrusion properties are 
• taken into consideration. 

By using the coextiusion technique, the number of manufacturing phases can be 
^ reduced. 
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The polyamid\m polyamide layer 2 is flexible and glutinous when uncrysiallised. Thus. 
[ the coating is eaVo run on the machine, and it withstands the process well without 
• tearing. When it cr^^alIises. the polyamide layer strengthens and stiffens, therebv 
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producing an !n^:l3rio^. maisria: tha: is sufn::isnt:y strong and su::. ms crys-^Iiised 
pclyamids also uici^aoes b'^Sting resisiancs. 



In the cmbodimen: shov^.-nHn iigiire 2, chsr^ is an aluirinium layer 1.1, on top of which a 
5 polyamideHS layer 2.1 ha^ beexjoir.^d. Thi coaang :h\is formed has been jcincd tc 
polyurethacs layer 3.1 ic such av^ay thac :he aiuxniriuni layer 1. 1 remains between 
them. 



In order to enJhancc the adhesion of aluminium layer 1.1 and polyamide layer 2.1, there 
. 10 is an adhesion layer 4.1 between them. The adhesion layer may contain pigment, more 
2 ' particularly white pigment. Correspondingly, in order to increase adhesion between 

, . aluminium layer 1,1 and expanded polyurethane layer 3, there is a lacquer layer 7 (e.g. 
. - approx. 2 pun) between them. 



15 Insulation material according to figure 2 can be manufactured similarly to the material 
O . accoxding to figure 1, described above. The coating can be formed by coextruding in 

111 ? r'^--'-i-'' phases, more particularly in such a way that, firstly, a polyamide layer 2.1 and an 



adhesion layer 4. 1 are joined to each other, and then joined to an aluminium layer 1 . 1 



|y , and an adhesion layer 7. 

20 



In the embodiment shown in figtire 3, there is a layer of fibre wool 8 (e.g. mineral wool 
: approx, 50 mm), on top of it a layer of non-woven mat 9 (e.g. glass fibre mat approx. 50 
V". g/m2), a plastic layer 10 (e.g. polyethylene approx. 40 g^m2), an adhesion layer 5.1 (e.g. 

approx. 2 fim), a polyamide layer 2.2 (e.g. approx. 30 fun), an adhesion layer 4.2 (e.g. 
25 approx. 2 |im), a layer of aluminium foil 1.2 (e.g. approx. 50 ^m), and a lacquer layer 
^•'■:\]\^''' ..-^^rC.l (^c.g. approx. 3 jjm). During manufacture, heat is passed from above through the 
entire layer. Melting occurs at a temperature of. for example, 140-1 60^C. typically at 
approximately ISO'^C. 

30 In addition, figure ^'Jsrtsents a product corresponding to figure 2, in whjch the 

insulation is a layer of pol^yrene foam (EPS) 3.2. On top of it. there is a layer of hot 
I seal lacquer 7.1 (e.g. approx. ^^m:), a layer of aluminium foil 1.3, an adhesion Iaver4.3 
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(5.g. apprcx. i^un:), ar-d a pciyarrJde layer (e.g. appro.x. 30 pu^). In manufacruring, hex: 
is applied frotn aS^ove. Tae polystyrene foam 3.2 melts and adheres to the hoc seal 
lacquer 7. 1 . 

5 Insulation materials according to die invention can be manufactured so that they meet 
the fire regulation norms. 



